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Pontryavin's principle of maximum and the opti - 
cam programming of rocket thrust 


PERTODICAL ; avtomatixa j telemekhanika, v, 422, no. &. LOGL. 

986-1001 — 
Tot: This paper was presented to the 5.th RET EMETET © An rere nce 
at tha MEY on april 15, 1960, ami to the Moscow seminar oq non. yi 
linear problems of autonatie control at the Lat As Ups in June ‘a 
1960. ‘Ihe use of Fontryagin’s Principle in the optimization of aa 
Tocket flight gives a better understanding: of the nature of the 
processes iuvolved than the use of methods based on the classical 
Euler-Lagrange equations; works. based on these equations, rive 
inacequate treatment to Soundary conditions: Yu.d. Gorelov (Ret, 4, 
O dyukh klassakh Ploskikh ekstremal nykh dvizheniy rakety v pustote. 
Vrikl. matem, i mekh.. v. 24, no. 2, 1960). Tt is show that by 
Means of the maximum principle, the solution of the problem under 


tard 1/s 


i 
ra) 


mi iene Poe laa Eo jag fs 
CTT FR] RCT ee |) SP . 


rand 


UP ENEES 


| | -7" 
APPROVED FOR RELEASE: 04/03/2001 — CIA-RDP86-00513R000618820009 


"APPROVED FOR RELEASE: 04/03/2001 SEE RE Pee run a uuuen pres vaure! 


Pres : eect seg BS eee ce - 


2S 


24533 } 


3/103/61/022/008/003/u15 
L.3. Pontryagin's principle ._ 3274/1302 


consideration can be obtained in the form of a finite parametric 
relationship between initial conditions, the Law of optimum control, 
and the boundary conditions. Iwo dimensional rocket-Fligat is con- 
sidered, in the absence of aérocynanic forces, and witha g = const. 
The equations of mation are 
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where x, and X¥y are the norizontal and vertiesi velacities, Xz - 
the dimensionless mass. x, and x5 the range anc. heignt, wet? 
max: 
the dimensionless thrust, uy the inclination of the thrust “vector. 
us {uy (tiuglti} - The following Limitation is imposed on the 
thrust. Oguzlt) <1 (23 
(This Limitation can be extenced to Bo Sujp(ti< 1). the following 
problem is formulated: detemnine the optimum controi (if it exists) 
us {uj. ur} which carries system (1) from a Fixed initial position, 
and arter a fixed rime t 2 2, into a (closed and convex) set Grr), 
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n 
the functional S = a c;x,(T) assuming at t - T its maximum (min- 

: ; in 

imum) value, (condition (2) being taken into consideration). ‘The 
Mayer problem of optimization and the Lagrange problem reduce to 

the optimization of S. According to the principle of maximum, the 
necessary (and in the case of linear systems also sufficient) con- 
dition that the function u be max-optimal (min-optimal) is that it 
satisfs “he condition of minimum (maximum), in the following, 
max-optimum control is considered. In accordance with the condition 
of minimum, u is chosen in such a way that the Hamiltonian H (or 

its adjoint H*) attain, at any t (0 £t ¢ 1), an absolute minimum 

on (2) for values of the variables equal to the values of u. ‘The — 
function H* attains an absolute minimum under certain conditions. 

One of these conditions cannot be obtained by classical theory. 
4 system of non-linear differential equations, describing the max- 
optinum motion, is obtained. Boundary conditions are given for. two y 
Cases which are of practical importance; these boundary conditions 

are illustrated by examples. The direction of the thrust is found 
to be characterized by a constant inclination ofthe thrust vector 
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in the powered phase. All the wax-optimum u are determined by means 


of finite operations, without integrating the equations of motion. 
For every optimum u, the integration can be carried out in element- 
ary functions, The foregoing reasoning is readily extended to space 
(3-dimensional) flight. ‘The variational problem is a generalization 
of the plane variational problem, and a theorem on max-optimum uj; 
also applies. ‘Thus the problem of absence of variable-thrust —_ 
ynhases in optimum trajectories is solved for the space case. In 
appendices the theorem on max-optimum u, is proved: u,.is always 
found to be on the boundaries of the domain (2), There are 6 fig- 
ures and 13 references: 5 Soviet-bloc and 8 non-Soviet-bloc. ‘The 
references to the 4 most recent English-language publications read 
as follows: A, Miele, J. Capellari: Topics in Dynamic Programming 
for Rockets. Zeitschrift fiir Flugwissenschaften, v. 1, no. 1, 1959. 
G, Leitman: On a Class of Variational Problems in Rocket Flight. 
Journ, sero/Space Sci., v. 26, no. 9, 1959. S. Ross: Composite 
Trajectories Yielding Maximum Coasting Apogee Velocity. ARS Jour- 
nal, -v. 26,.no. 11, 1959. A. Miele: an Extension of the Theory of 
the Optimum Burning Program for the Level rlight of a Rocket Powered 
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aireratt, Journ. seronaut. Sci., v. 24, no. 12, 1957. V.D. Fried, 
J. #ichardson: Optimal Rocket Trajectories, Journ. Appl. Phys., 
vol. 27, now 8, 1956. 
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[ARSTRACT: This article fe a continuation of the authoita’ gtudids bee 
‘(Aveomatika £ telemekhanika, Va 22, 00. 8, 986, LHGL wind we 234 Bae F, 
1117, 1962) concerning the properties of an optimum mption of badiy \ 
of a variable mass in a central, homogeneous gravitational field. 

The qualitative study of the structure of the optimum cantrel of the 
thrust 8 and the exhaust velocity c is carried owt om the basia of 
Pontryagin's maximum principle and under the assunption that thease 
control parameters aatisfy the {nequalities 
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Otnn Se Stmar: (1) 
‘Depending on the type of integral curve (derived from the optimum 
‘motion equations) called a petrajectory, which can ba represented by 
‘either an eLLipse, circle,or Cwo coinciding straight Lines, the 
jcharacter of the programming of the thrust 
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‘and the exhaust velocity c {8 {nvestigated. In the case af elbipreic 
ip=trajectories, the trajectory of motion ig dividad into two parts: 
4) the accaleration Grajactory with continuous control of the thrust 
‘force b) and the trajectory with discontinuous (pulse) contrel of the 
‘thrust force, in which the problem of optimum programming of the ex- i 
-haust velocity c(t) is analyzed. A gimilar analysis of the optinum 
programming ts made for other types of p-trajectories. The opt aun 
‘motion of a body of a variable mass is analyzed wheo the first of 
the tnequalitfles of (1) holds, but there are no constraints upon the 
exhaust velocity. The systen of equations describing the optimum 
motion is written,which decomposes tato the syatem of pura motion and: 
j the eystem of the axpenditure of mass. Using relations derived from : 
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‘the solution of the rat system for the solution ‘of the Fltg reghes 
‘tem with the minimum axpenditure of masa, the boundary-value probldm 
‘¢g formulated, The analytfe solution obtained for thia problem trakes | 
igt possible to synthesize the optimum control for thig casa. Otigs 
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TITLE: Conference of junior research workers, engineers and 
aspirants of the Intstitute of the Physics of the “arth, 
Ae. Se., U.S.SR. (Konferentsiya mladshikh nauchnykh 
sotrudnikov, inzhenerov i aspirantev Instituta Fiziki 
Zemli AN SSR). 


Periodical: "Tavestiya Akademii Nauk, Seri Geofiziches ral 
(Bulletin of the Ac. Sc., Geophysics Series), 1957, 


No. 3, pp. 411-415 (U.S.SR.) 


ABSTRACT: The conference was held on December 24-26, 1956, 21 
papers were read relating to work completed in: 1955 and 
1956. In this report the contents of the individual 
papers are briefly summarized. V.S. Isayev!s paper 
was devoted to the study of distortions or the wave 
pattern in the case of grouping of seismographs 

(explosions) in seismic prospecting. 
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- AUTHOR: Is 


TITIE: Ona oe of Directional Action in a Group of detanen 
graphs with Impulsive Oscillations. I (K teorii napravlennego 
deystviya grupp seysmografov v sluchaye impul’snykh 
kolebaniy, I 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya, 
1958, Nr 6, pp 770-782 (USSR) 


ABSTRACT: The theory for explosions (Refs.1, 2) has been worked 
out for stationary harmonic oscillations (Refs.1,3-11),. In 
seismic surveys, non-stationary - usually quaei-sinusoidal - 
oscillations occur, so it is of interest to consider theo- 
retically the characteristics of directional action for a 
group of instruments under the action of impulses, ‘The 
distortion of dynamical characteristics of waves in this 
case has been considered qualitatively (Ref.12) for harmonic 
oscillations limited in time, 

i. The application of grouping to the case of impulsive 
oscillations, With stationary harmonic oscillations, groap- 
ing only changes the amplitude of oscillation - the form 
remains unchanged, With impulsive oscillations, however, not 
only the amplitude, but the period and length are altered, 
The following assumptions are made: (1 a plane wave is 
iacident oc the seis smographs, (2) the seismographs are ider- 
Card NE in the form of esses and phase characteristics and 
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» On a Theory of Directional Action in a Group of Seismographs with 
- Impulsive Oscillations, I, 


i. absolute sensitivity, and there are no transitional pro- 
cesses, (4) the seismic receivers are identical,(4) the seis- 
mic receiving apparatus is a linear system so that oscillat-~ 
ions may be superimposed. The impulses wll be taken to have 
the form:- 


“ . 
. ait! -. ARG! t'<o 

£(t') = UA [2 gin Sh ~ sin < : 
(4 i as OSt'<T. (1) . 


St 


where A is a constant devending on the oscillation inten- 


sity, Timp is a constant depending on the form of the 


oscillation and defining the length of the pulse, and t' . 
is the time, The function in a .(1) and its derivative ‘are. 


continuous. for all t! (Ref.13 The distance between neigh- 
bouring extrema of this impulse,is called the apparent period 


be . in 2 case given, Timp = 0,68 qT; imp * The 


inverse of a imp will be called the apparent frequency oe mp° 


With both impulsive and stationary harmonic oscillations the 
' Card 2/13 working of a seismograph group depends on “interference, but 
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On a Theory of Directional Action in a Group of SeTHmOStAyhe with. 
Impulsive Oscillations. I. 


the two cases can not be connected unless. the Sopaen are. | 
analysed by Fourier integrals, which is excessively compli-. 
cated, The author therefore uses a method of I, I. Gurvich 
(Ref.14) which investigates the total oscillations at the © 
output of the group, separately, This cannot be applied, 

however, to all cases, A step function, introduced by A. A. 
Kharkevich is now used: 


O for t<t: 
a(t ~ t) = 
1 for t>r 


Hence, Eq.(1) can now be written in the form Eq.(3). The 

total oscillation can now be written as the sum of the sep- 

arate oscillations at the output. Thus for four instruments, 
the total oscillation is given by Eq.(4), where 

At = ax Sint (the difference in approach time to neigh- 
bouring seismographs in the group); Ax is the distance 
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On a Theory of Directional Action in a Group of Seismographs with 
Impulsive Oscillations. I, 
-tween seismographs; i is the angle of approach of the | 
veves; v is the velocity of propagation of the oscillat— 
ions, Similar expressions are obtained with other types of 
oscillations and different numbers of seismographs, The | 
present work investigates the use of four and. two instrwnents, 
2. The change in form of impulsive oscillations with four | 


any 


imp 
time into seven intervals (generally, into en~-1). The - 
dimensions and intensities of the oscillations in these in- 
tervals depend on the relation between the magnitudes of 


Timp and At ,. (1) If Timp* St , then the oscillations 


in one instrument of the group have finished before those in 
the next instrument are started, and, hence, four separate 
oscillations are sent to the output without superposition, 
(2) If ATCT, p< 2ar » then the outvout oscillations in 


different intervals represent the oscillations from individ- 
ual instruments or from two neighbouring instruments, 
/ (3) If Qaret, S3ar then the output oscillations at 
Card 4/13 ) imp\7A= | 
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On a Theory of Directional Action in a Group of Seismographs with 
Impulsive Oscillations, I. 


different times represent the oscillations from individual 
seismographs from two neighbouring, or from three neighbour-~ 
ing ones. (4) If At STs on , the output oscillations cone 


eee from one, two, three and four instruments and 
then from three, two and one, The author now. gives equat- 
ions to represent the oscillations in all intervals for 411 
relations of Tf. fing and Az (using Eq.(1) and n= 4). The 


boundary and number of each of the seven intervals is given 
on the right-hand sides of these expressions, Generally - 
speaking, the distance Ax between instruments is such that 
At is very small and, hence, IAt< TT, . The author 
therefore writes down the equations toe this particular case 
in a more convenient form for calculation, In the interval 
3ar Kt' ST, imp ° the total oscillation coincides with the 
total oscillation for stationary oscillations - it is called 
the quasi-stationary zone of oscillations (all four instruments | 
Card 5/13 
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smosraphs with 
Impulsive Oscillations, I, 


‘sgistering)., Outside this interval, there are six non- | 
stationary zones of oscillation which are not registereé. by 
ail instruments: 1 and 7 are called the extreme non-staticn-~ 
ary Zones and the remainder are simply called non-stationary 
zones, If At is small the oscillation: output depends: main- 
ly on the quasi- Quasi-stationary and non- 
j ent in form, amplitude and 
d to jumps in the time of 
This is shown b 


t/T. : for constant Ax - od sin i, 
ATL 


of all oscillations is on one vertical line, 
of the form of the trace increases with Ar/? 


ar/2¥ <0.2 , increase of the ratio weakens the intensity 

< 
of the trace, whilst for a:/T: oo >0.2 , there is a strong 
decrease in amplitude and the form of the impulse changes, 

(For At/TF = 0.5 - 0.55 .(5a) is used for calculations 

Card 6 / VRE 1 shows that large Ax lead to considerable distortion 


The centre 


The distortion 
* . For 
imp 


alt i aay eee ree He ! 
ESB PSSnHel SlRCPa Sitar sree : 
APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618820009-7 


bet DUilteb i ito) -- 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618820009-7 


en En OP ET 1 ee 


S0V-49~-58-6-7/2.2 


On a Theory of Directional Action in a Group of Seismographs with 
Impulsive Oscillations.I. 


of shape. Fig.2 gives the total oscillations for an impulse 
in the form of one section of a sine wave - the resultis are 
analagous to Fig.l. At/Tiny = 0,25, for stationary harmonic 


waves, is the smallest value giving complete suppression with 
four instruments, With sine form impulses (Fig.2), the 
oscillations are fully suppressed, at this value, only Yor the 
quasi-stationary zone and for impulses of the type ceo 
full suppression does not occur. . However, weakening and dis— 
tortion is always present, Figs. 1 and 2 show that, for . 
large a0/2s., , the form of the oscillations at the output 


changes so much that it is impossible to speak of period, but 
only of time between two extrema (at) . 2@t is called the 
apparent period, 6 of ly group output. Fig 3 gives a 

x de a4 x Apa 
graph of AE/Tiny and T [Tp against Bt/T ap for 


impulse (1), The continuous line corresponds to values of 
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Ax/tt for which 2At can be taken equal to TX" | Change 
in KEP oscurs for values of At/Tao corresponding to the 


basic maximum of the directional characteristics of the group- 


ing [a+/thap<0-15 (a = 4) and AVD¥, <0.275 (n = 2)| ; 


Within this maximun, T*8" changes by the same amount. for 
two or four instruments - 15%, Fig.4 gives the analogous - 
graph for a sinewave pulse, Im this case, as Ar /tE changes 


not only plane, but also. step, changes in At are observed. 
Step changes in 4t/T¥ and TET /T (Fig.4) occur: for 


values of Ar/t%, for which the extrema of the output 


oscillations change from one zone of total oscillation te. 

another (Fig.2). For a sudden beginning, multiperiod sirusoi- 

dal impulse, the basic part of the total oscillation is in 

the quasi-stationary zone and the oscillation period and pro- si 
Card 8/17#ile do hot change, With this type of impulse, the distortion 
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of the apparent period, peer , in the bounding parts of the 
total oscillation are diminished by a factor of two in con- 
parison with a single~period sinusoidal impulse, 

3. Directional characteristics of impulsive oscillations, 

The author quotes A, A. Kharkevich Ref.15): ‘Directional 
characteristics are defined by the maxinum instantaneous value 
of the observed quantity as a function of angle of incidence 
(i) of the waves.' The quantity in this case is dimension— 
less and is called the directional coefficient. F (it is the 
ratio of the maximum, instantaneous value at a given angle i 
to that at i-=0 ), In constructing the directional chassact-~ 
eristic, the quantity Ar/Th is chosen for the argument of 


F , rather than the angle i ., Fig.5 gives the directional 
characteristics for impulses of type (1), and Fig.6 for single 
Sine wave impulses, For comparison, the directional charact- 
eristics of stationary harmonic oscillations are also given, 


? 
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as * : ase A we. 
“sp gine wave impulses of two, or more, periods, with At/Ti np 


<0.5 (which are of most importance in seismic surveys), the 
directional characteristics are coincident with those for the 
single period oscillation, THe nost important conclusions 
arising from a comparison of directional characteristics for 
impulses and stationary sinusoidal oscillations are: (a) within © 
the limits of the basic maximum, the characteristics are close 
to one another (Fig.5), or coincide (Fig.6); (b) the direct- 
jonal characteristics of grouping for impulsive oscillationg 
ao not have null values. For impulses of type (1) as At/T, 


inereases the directional characteristics (Fig.5) pass smoothly 
into a line parallel to the x-axis, For sine form impulses 
breaks in the characteristic occur (Fig.6) corresponding to 
values of At/Tip for which maximum values of the output 


oscillation amplitude pass from one oscillation zone to 
another. In between the breaks the characteristics have a 
straight line form, The straight line part for impulsive. | 
oscillations corresponds to the extreme non-stationary zones 
of oscillation. The selection of Ax for the suppression of: 
Card 10/13 ae 
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noise on the basis of the theory for stationary harmonic 
oscillations leads to a significant weakening of the oscilla~ 
tions (Figs.1 and 5; 2 and 6), The maximum suppression of 
impulsive oscillations occurs at A:/1f, 20,5 . Ifnes 4, 


the amplitude of impulsive wave-noise for this value of 


ar/t™, decreases by a factor of four in comparison witn 
the amplitude for At/T hp Or 3 
Conclusions 


T. Consideration of the theory of grouping for impulsive 
oscillations type (1) and sine wave impulses give basically 
similar results, Hence, it can be assumed that other quasi-~ 
sinusoidal impulses will be analogous, ae 
2. The application of grouping for impulsive oscillations 
leads to distortion of the amplitude and wave form, However, 
the distortion for small 47/T Op is small, 


3, The duration of the total oscillation at the output cf the 
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‘ “roup is increased by (nm - Lat sec. 


ay ger has physical, significance for only comparatively 
snall values of Ar/T* (for n=4, At/TK. <0,25. 3° for 
n= 2, Ar/TK.<0.45) _ *8 increases with At/T 3p . 
For values of the latter corresponding to the basic maximum 
of the directional characteristic, the increase of T¥G" | 
is small, For a sine-wave pulse in the same region, changes 


in T*8" do not occur. 

5, The dependence of output oscillation amplitude on the dir- 
ection of incidence of the wave can be conveniently expressed 
for impulsive oscillations, as for stationary harmonic oscill- 
ations in the form of a directional characteristic. 

6, The directional characteristics of impulsive quasi- 
ginusoidal and of stationary, harmonic oscillations in the 
region of the basic maximum are close to one another. 

9, In suppressing impulsive wave noise, the selection of the 
distances, Ax , between the instruments of a group, on the 
basis of the theory for stationary harmonic oscillations, 
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leads to a real (although not the maximum possible) re 
of the oscillations. There are 6 figures and 15 references, 
of which 12 are Soviet and 3 English. 


ASSOCIATION: Akademiya nauk SSSR, Institut Fizili Zemli (Academy 
of Sciences, USSR, Institute of Physics of the Earth) — 


SUBMITTED: May 31, 1957. 


1. Geology 2. Earthquakes 3. Seismographs--Applications 4. Seismic 
waves--Analysis in 
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i MAPA Tro 
CITMTrOR™EnS Theory of Directed Action of a Group of Seismographs 
in the Case of Pulse Vibrations, II (K teorii napravlennogo 
deystviya gruppy seysmografov v sluchaye impul'snykh 
kolebaniy. ir) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, seriya geofizicheskaya, 
1958, Nr 10, pp 1234-1244 (USSR) 


ABSTRACT:- The first paper in this series was published in Nr 6 | 
(1958) of this journal. In the present paper a further theo- 
retical study is made of the directive effect of grouping in 
the case of pulsed vibrations. Changes in the kinematic 
properties of pulsed vibrations due to grouping are discussed 
as well as correlation problems, Pulses of the following 
form are considered: 


) . if t'<o, 
2 é ent’ gs atte! 
f£(t') =JA 2 [etn i sin = O€t'€ Tsp | (1) 
imp imp 
t 
0 ie >Tinp 
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On the Theory of Directed Action of a Group of Seismographs in the 
Case of Pulse Vibrations,II, ; 
In this equation A isa constant, Pin is constant, dep- 
ending on the form of the vibrations and determining the 
duration of the pulse, t' is the time, In the case of 
boundaries which are almost plane the use of a group seismo- 
graph does not lead to a deterioration of the correlation 
: between the refracted waves whose apparent velocity, at 
constant distance between instruments in a group, remaias 
constant along the profile. The correlation of reflected: 
waves in the case of plane boundaries is worse in the case 
of grouping because of changes in the apparent velocity of 
the waves along the profile. ‘The deterioration in the! cor- 
relation of reflected waves due to Brouping is unimportant 
if the ratio of the time difference between waves incident 
on neighbouring instruments in a group and the apparent 
period is small, provided the distance between the instru- 
ments is constant, In the application and interpretation of 
dynamic properties of waves it is necessary to take into 
account changes in their properties due to the. directive 
effect of grouping. A method whereby these corrections can 
Read ayn introduced is given, Results of the present investigation 
ar 
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are summarized in 12 figures and 1 table. These figures 

show changes in the refracted waves and their dynamic pro=. 
perties due to grouping under various conditions, The 
original pulses are taken in the form given by Eq.(1) and 
also in the form of a sine wave consisting of one period | 
only. There are 12 figures, 1 table and 11 Soviet references, 


ASSOCIATION: Akademiya nauk SSSR, Institut fiziki Zemli (Acadeimy of 
Sciences USSR, Institute of Physics of the Earth) 


SUBMITTED: May 31, 1957. 
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[Seismic studies on the Tuyuksu Glacier] Seisnichesicie 

Aseledovaniia na lednike Tuiukeu. Moskva, Isd-vo Akad. nauk 
SSSR, 1959. 66 ps (Akademiia neuk SSSR. Meshduvedoustvenny! 
komitet po provedeniiu Mashdunarodnogo area ae goda 


seiemicheskie issledovaniia, no.2). 


MIRA 13:2) 


(Tayukeu Glacier--Selenology--Cbservations) 
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Preliminary results of the determination of the ice depth £. Mount Elbrus 
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Treating endarteritis obliterans by an ultrahigh-frequency electric 
field and radon baths in a polyclinic, Vop.kur.fizioter. i lech. 
fis.kul't. 21 no ob 177-82 O-D '56. (MLRA 9:12) 


1. Iz fizioterapevticheskogo otdeleniya (sav. B.G.Genkin) éb"yedinen- : 
noy polikliniki Ministerstva putey soobshcheniya SSSR (nachal' nik 
A.G.Sarkisov) 
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ZHIGACH, K.¥., prof., otv.red.; MURAV'YEV, I.M., prof.; red.; TIKHOMIEOY, 
‘A. A., kand.ekonom.nauk; red.; VINOGRADOV, V.N., kand,tekhn.nauk, 

red.; SIDORSNKO, N.V., red.; BRENTS, A.D., red.; CHARYGIN, H.M., 
prof., rede; DUNAYSV, F.¥., prof., red.; CHARNYY, I,A., profes 
red.; CHERNOZHUKOV, N.I., prof., red.; KUZMAK, Ye.M., prof., Ted.; 
DAKHNOV, V.H., prof., rede; PANCHENKOY, G.M., prof., rede; NAMETKIN, Pac 
N.S., profs, rede: TAGIYEV, E.1., prof., red.; BIRYUKOV, V.1., kanil. va 
tekhn.nauk, red.; YEGOROV, V.1., kand.tekhn.nauk, red.; ALMAZOV, 

“~ _Mua., dotsent, red.; GUREVICH, V.M., red.; ISAYsVA, V.V., vedushchiy 
red.; POLOSINA, 4.S., tekhn.red. aaa as 


(Development of the gas industry of the U.S.S.R.; from the pro- 
ceedings of the Interuniversity Scientific Conference on the Problems 
of the Gas Industry] Mezhvusovskeaia nanchnaia konferenteiia po 
voprosam gazovoi promyshlennosti. Ragvitie gasovol promyshlennosti 
SSSR; materialy. Moskva, Gos.nauchno-tekhn, izd-vo neft. i gorno= 
toplivnoi lit-ry, 1960. 405 p. (MIRA 13211) 


1, Meshvusoveksya nauchnaya konferentsiya po voprosam gasovoy pro~ ai 
myshlennosti. 2. Glavgas SSSR (for Brents). 3, Moskovskiy institut * 
neftekhimicheskoi 1 gazovol promyehlennosti im. akad.@ubkina (for 
Charygin, Charnyy). 

(Gus industry) 
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ISAYEV, V.Ve 


eel e machine for milling netal—cutting " 
The re int crm, n0o1:26-29 '62. (MIRA 19:2) 


(Milling machines) 


tools. 
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othe of monocrystaig of indium antimonide | 
Zavodskaya Latberator.ya, v. 31, , 1965, 829 
TOPIC TAGS: electrolytic cutting, indium antimonide, anodic cutting, ethylene 


giveoi, slyceri1, smode giime, platinum etring, cutting string, monocrystal cute 
ting, teversibie current, electrolyte, acetic acid 


ABSTRACT: The current methods of electrolytic cutting, developed for germaniun , 
and siijcon, are net suitable for 4ndium antimonide. The authors cides nraap aes tia. 

the anodic cutting of indium sntimonide is in principle possible tn e-autae: SAU 

“+ and anbydrevs {ethylene qgiveol) solutions of hydrofluarie anc. acetic ucla. 


4 % wat 

bs aah. Qowever, an effiatant techaigue beca.sa spe nut 43 too wide (+ 4m, 

jet, Nowarver, fa Pipa : aie : 
a At ae F i Lime, and the cutting rave 28 toe f.cF, sbere.sre ve 

ald clogged with anode siims, afd ine : Fe 

authors experimented with electrolytic cutting by means of reveraible carreie which 

angures wae eiternating action of anode and cathode polarization en the BLpetinan. 

1 Man VS wih cee Se w 2 ddag at % & ‘ oe 

The periediec short cathede current pulees remove tha anodic oxida Tila, Yaa exec 

hilt 3 a sod - - 1 3 
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ae cnet effectiveness] Ukruplenie 4 ate ; nak ee 
t: ttel'nykh organizatsil Vv Glavleningrad® re De ce 
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4 no.l0:le3 0 '59, (MIRA 12:21) 
1. Nachal'nik Glavleningradstroya, 
Leningrad=-Conetruction industry) 
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JUTAYUK, Validas ISAYEV, ti Ps zed 


5 s23c i] K proe 
j josperms and thdir encasytr group) prow 
Logie eee pakry tosemeazykh rastenii £ ab ikh predkevol 
Baku, Jzd-ve AN Azerbaidzh.SSh, 1964. Lb, Ps 
aia / (MIRA 18e21h) ; 
AN Azerbaydzhanskey SSR (for wtayuk). 


1, Chlen-kerrespondent 
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ISAVlV, Ya. Hy 


ISAYEV, Ya, M, "Natural fodder base of the Nakhichevan ASSR," Isvestiya Akad, nauk 
Azerbaydzh, SSR, 1949, Mo. 5, p. 42-52, (In Azerbaijani, resume in Russian) 


SO: U-5249, 17, Dec, 53, (Letopis 'Zhurnal 'nykh Statey, No. 25, 1949). 
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AKHUNDOV, I..; ISAYEVoeX@eMe; KARYAGIN, 1.2.; PRILIPKO, L.1.; 
RZAZADE, R.Ya.; VASILEVSKIY, Ya.B,, redaktor; MURDZHAFAROV, A.M., 
tekhnicheskiy redaktor. 

Rosaceae-Leguminosae. Flora Agerb. 525-579 ‘54. (MLRA 9:9) 


(Aserbai jan--Rosaceae) (Azerbai jan--Leguainosae) 
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issertation: "Plants of the Winter Pastures of Azerbaydzhan and Their food Values." Dr 


Biol Sci, Botanical Inst, Acad Sci USSR Leni a 
Geografiya, Moscow, Jul 54, : ngrad, 1953. Referativnyy Zhurnal-~declogiya, 


SO: SUM No. 350, 25 Jan 1955 
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ISAYEV, Ya.H.; BOGDAN , M.P. 
oe en ang is PS 
Sodding slepes of the Mingechaur Hydroelectric Power Station dam 
Lin 4zerbaijani with summary in Russian] sDokl,AM Azerd.SSR 12 
n0.10£731-735 '56. (MIRA 1021.) 
ee Hydroelectric Rower Station) (Dams). 
(Soil binding) 
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AKEUNDOV, G.F., kandidat bdiologicheskikh nauk; » kandidat 
biologicheskikh nauk; KARYAGIN, I.1.- ae O° tr doktor 


? . 


(Flora of Azerbaijan] Flora Azerbaidshane. Baku, Izd-vo Akad nauk 
Arerbaldshanskoi SSR. Vol.?. Pyrolaceae - Plantaginacease. 1957. 
De 


(Azerbai jan--Botany) 


(MLRA 10:8) 


i 225 pout d BE 
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ISAYEV, Ya. M., Dc Bivsog Sui--(uiss) "Ihe vegetation on Aserbaidzhan winter pastures 
and its nutritional value." Baia, Puniisuing twuse of tne Acad Sca Acerb SOR, 
BeT Any Wil, Komaaev 
ay5/, 35 pp. (AS USSR, Tust or Hnystesugy un. le-Ps-Pevtova), vu copes. — 


(KL, Now Aly LY5'/y Pe 1U‘/) 
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i Fe AsSSEOSRE diac hee abel secre iba HEE eae Heletel ett HE fae hae bol eee ice ae PE 4 e 2 : ae a: : bo Pp 
“ISAYEV, Ya.H. 
The Artemisia semidesert winter pastures of Azerbaijan. Tru 
Inst bot. AN Azerb.SSR 20:5-20 '57. (MLRA 10:10, 


(Aserbaijan--Pastures and meadows) (Artenisia) 
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ISAY:V, Ya-M., Doc Biol Sci -- (diss) "The Mcstatiton of thee 
winter pasture’ ground of time Azerbaydzhan and its food value," 
Balu, Pub House of Acad Sci M@ azSsR, 1959, 35 pp (Tbilisi 
State Univ im I.¥. Stalin) 150 copies. List of author's works, 
pp 34-35 (13 titles) (KL, 28-59, 12h) 
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\_ISAYEV, YaoMe$ IL? YANISHCHEY » Volos DZRALPROY, Sete 


Host ee results of a study of the higher and spore~beering 
plants of the Azerbaijan S.S.R. during the past 40 years, Iz. 
AN Azerbe SSSR» Ser. biclmed. nauk no. 2253-56 '60. 
(MIRA 13210) : 
(AZERBAIJAN--BOTANICAL RESEARCH) 
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ASKEROVA, R.K.; AKHUNDOV, G.F.; ISAYEV, Ya.Me3 KARYAGIN, 1,1, PRILIPKO, 
L.I.3 SOPIVEVA, R.M. Prinimali uchastiye: .KUIATELADZE, A,s MANDENOVA, 
I.P.3 LINCHEVSKIY, I.A.3 POBEDIMOVA, Yo.Gs; POYARKOVA, AI.; FEDOROV, 
An.A. ; KHARADZE, A.L,} YUKSIP, A.Yas3 VARUNTSYAN, I., red. izd-va; PO- 
GOSOV, V., tekhn. red. ; 


{Flora of Azerbaijan] Flora Azerbaidzhana, Baku, Izd-vo Akad. nauk é 
Azerbaidzhanskoi SSR. Vol,8, Rubiaceee ~ Compositae. 1961. “688 p. » 


(MIRA 14:11) 
(Azerbaijan-—Dicotyledons) Ble. & 
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[ibid Ea seced LE A Ly 


CADZHIYEV, V.D.; ISAYEV, Ya,M., doktor biol. nauk, retsenzent; 
ALIYEV, R.A., kand, biol, nauk, retsenzent; PRILIPKO, L.I., 


+ doktor biol. nauk, prof., red.; DEMENT'YEVA, L., red.izd-va; 
IBRAGIMOV, M., tekhn. red. sigs *5 


(Greater Caucasus within Subalpine vegetation of the Azerbai jan | 
S.S,R,] Subal'piiskaia rastitel'nost' Bol'shogo Kavkaza; v pre- 
delakh Azerbaidshanskoi SSR, Baku, Isd-vo Akad, nauk Azerba®i-. 
ahanskot SSR, 1962. 170-p. % (MIRA 1634) 

(Azerbaijan—Alpine flora) : 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618820009-7" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-R 
Soh eles Poe gee oT LG tite se 2 LE Pe CEPA OCR PULTE ED se 2 SR ligets bikie did to. Pe 


DP. 


Pan area e oeet 


86-00513R00 


dehiee i siolte th 


0618820009-7 


a] a) A ee 


MIKAILOV, N.A., doktor sel'khoz. nauk; ABDULUALEY, T.k., akademik, 
red.;-ISAYEV, Ya.N., doktor biol. nauk, red. 


{Biological foundations of the reproduction of gun-bearing 
plants and their introduction into cultivation in Azerbaijan] 
Biologicheskie osnovy razmnozheniia kamedenosnykh rastenii i 
vvedenie ikh v kul'turn v usloviiakh Azerbaidshana. Baku,’ 
Izd-vo AN Azerbaidzh.SSR, 1964. 186 p. (MERA 1729) 


1. Akademiya nauk Azerbaydzhanskey SSR (for Abdullayev}, 
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siti b 


Cat aes Bier wy 


ALIYEY, R,A.; GADZHIYEV, V.D.; ISAYEV, Ya.M,; MAILOV, A.I.; 
NABILI, D.G.3 PRILIPROGT-T. 


{Improvement and efficient use of winter and summer 
pastures in Azerbaijan] Uluchshenie i ratsional'noe is- 
poltzovanie zimikh i letnikh pastbishch Azerbaydzhana. 
Baku, Izd-vo AN Azerbaidzhanskoi SSR, 1965. 45 p. 

(MIRA 18:12) 
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ABUTALYBOV, MoGie, tv. redas AUAUEN. Tau, red. PIGLIPRO, 
Ll, rede; ULCARISHCHEY, Vol, ret., WIKALLOV, Mia,, 


rad, 


(Problems of experimental botany] Vepresy exapersmentall- 

noi botaniki, Bake. Tadeo. AN Aserb. SSR, 3955. 285 Po 
iMiRA 28214} 

tL» Akademivya nauk Azerospishersss: SSR. Baku. Insvitw. bee 

taniki. 
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Solenctific production conferences on problems of production 
organisation and utilisation of its potentials. Vop. ekon. no.10s. 


134-136 O '59, (MIRA 12:12) 
(Biberia-~Industrial organization) 
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SURE REE BAH BEA 


ISAYEV, Ye.D.3 GERASIMENKO, VeVe; SOBIN,; P.I. 


Press for squeezing out oil from oil-rich deposits. Masl.—zhir. 
prom. 27 n0e3:43-44 Mr ‘61. (MERA 14:3) 


1. Hikolayevakty maslozavode 
(Krasnodar Territery—021 industries—Equipment and supplies) 


SSS it 
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ISAYEV, Yo.G., kandidat tekhnicheskikh nauk. 


Investigation of the turning process in caterpillar tractors. Avt. 
trakt.prom. nog2:ll-l4+ Pe "556 (MERA 83/4) 
1 x 

(fractors) 
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ISAYRV, Ye.G., kandidat tekhnic heskikh nauk. 
ae a RENEE: : 


Intensity of track adhesion and engine load in the turning 
of a tractor. Avt. i tract. prem. no.2:16-22 PF '56.(MIRA 9:6). 


1.Neakevakiy avtodoreshayy iastitat. 
(Caterpillars (Vehicles)) 
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Pasepeels: Yo Gs, Rend idet tekhnicheskikh nauk 
5 Mig Ot ER eatin 
Fare tractor production in Western Germany. Avt. i trakt.prom no.11:3% 
43 W156. (MERA 10:1) 
(Germany, West--Tractor industry) 
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ISAYEV, Ye.G,, kand,tekhn.nauk 


Agricultural tractors in the United States. Avt. i trakt .prom. 


n0.9: 38-45 S '57. (MIRA 10:11) 
(United States--Tractore) 
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as ry yeu fe, 
“Wp ladeniae. tekhn, nauk, 


Weight of wheeled tractors, Avt. i trakt. prom, no.12:17=-21 D 157, 
(NIRA 181) 


1. Moskovekiy avtodoroshnyy institut, 
(Practors)} 
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